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(57) Abstract: Comb-shaped epoxy resins represented by the general formula (1) and a process for the production thereof: (1) 
wherein Xi and X2 are each a divalent group which has a residue selected from among xanthene residues, biphenylene residues, 
hydrogenated bisphenol residues, alkylene residues, polyoxyalkylene residues and so on and which is optionally substituted with 
methyl, ethyl, or the like, with the proviso that at least either is an aromatic residue; Y is a polymer chain such as a straight polymer 
chain having an ethylenimine structural unit or the like, with the number-average molecular weight lying within the range of 5 to 
2000; and n represents the number-average molecular weight and is an integer of 3 to 200. 
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[0111] *fc. mK.lt. ^f*T/V=3— /V«it^Wi-§^^^v^tflgt-*5Jt§tijtBnmT/V=t 

^^^y^iym'^mii^mt\^xyt^^yv>(D^^yt>^v\f>'^^m^^n<>fc^. ^vr 

tifcm^^^^i-'mm^:^^:t:ym-^miim\tl.X:t^-^yy>(D:f7^:t'^^^ 
h^b\z.X.'0'^^^ti)>X^^. 
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[0115] (^^^r|l) 

mmi^2m\iv^^iym^^'r^\f:^y=^y—/^Amm^^^^iymmo. 34 7g (± 

e (tt) t±M rAM-040-Pj , 'fllJ^^tKn^r^^^immol) ^^l^h 

/U^:y(0. 5ml)-T-feh^hy/V(0. 5ml) m-^Mm^^m^m^T . M^^t?7KX 

y^^^mwu hv^^/^^T^^^o. 208mi(i. 5mmoim^=^^^i^mm^(Dmm^h^ 

vi^->M(Dl. 5^4), 0. 152g),N, N, N', N*-7^h^p<^/V-l, 3-:fvi^<l^i^T 
5^0. 0166ml (0. lmmol(mti.^yi^^i^W[^B^(7ymM^V^^i^MC00. V^M.) , 
0. 013g)^;!)Px.fCo p-h/V^^;^/V:7;^>'^i5^n9^K2. 09g(l. SmmoKtfffd^^ 

J3l(i)^#/co i|5i»f*o. 348g. ilx^f^egrcefco/co 

#^>tl./c^i43i7K^^>;|tJlB ( 1) IH-NMR ( 0 ;^m^^t5^^^*i:M. JNM-LA3 
00, 300MHz)a!l^ln;^J:^9. tK^^v'^(Dp-^/^3^>'>^/^JJ^c:^/^^^(D^^4^^* 

[0116] {^m.m2) 

:2fs:'l'i/=ar>f k^XH iW) ^±M rAM-040-Pj , {liJ^tKndriy^lOmmol) 

n'7^;VJ>.m^UlOmVkmM%U%T . 7K?nit#U> t°yv?^8. 04ml(100mmol( 



wo 2005/092944 



31 



PCT/JP2005/005255 



/Uy:i->m^^y4\'^19& ( lOOmmol (ttlSB^^^ v^^JJI ^'(^'flljl^tKn^^^ScD 10 
. 74ml(99mmol(tfffB^^drv'#J!gct'(D#Jl^tKndrv'S<D9. 9^^*), 8. 67g)^ 

nhfvfc^^^^^-ymm (2) (D 1H-NMR (SOOMHz) . t:Kn=3rv' 

[0117] {■^mm2.) 

2, 7-v?i/yv'v?7V:^=arv'-l, 3, 4, 5, 6, S-^^-^;^'^;V-9-y^=^;V^-^>'Tl^ 
1. 555g(:;k:0;2M'^^=3r^[^^X^(^)ttSrEXA7335j. 3. 2mmol).4, 4'-v^i^ 
y>/>?/V::rdri/t:-':7m^/V0. 238g(0. 8mmol).4, 4'-v^t:Kndrv-lf:7ai^/V0. 6 
7g (3. 6mmol) J^X:^:x.^;Vh^;ya:.==.;vy^:^y:i-=.^J^T^'T--V(D7Q%;^^/--;V 
^?S0. 0106g(0. 02mmol)^, N, N-v?^^/VT-fe-hT5K2. 463gcti, ^5^#H 

^T. i6or t;iiJDf^«#LT. 4^rasji£:$^fco m^'^. mn^mmcDi^m^K 

j^^lS^N, N-v^7!^/VTirhT^Kll. 495g-e#|RL. 7Kt^MTbfCo WmbfcfSfe 
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[0118] (.^mm4) 

mmKL-X^ m^^:^^^^mm(3)^mCo I(X»(*2. 97g. Umt60%X-h-:>fCo 

^(Z)p-h/V3i>/;^/k7}N^/^^-^(D^tt^{il00%-efe<9. 7fei^f*3-i^C2n-2-(p-h 
[0119] (^^^r|5) 

2, 7-v'^"'yv^v^/V:t^v^-l, 3, 4, 5, 6, 8— --^f-^^/V-9-:7ai^7V^f-^7^>- 
1. 555g(;'^0;2M'>^=¥>fb#X|fe(^)ttMrEXA7335j. 3. 2imnol) . 4, 4'-v'i/ 
IJiyi;'/V::^-^^/tf:7ji^/V0. 238g(0. 8mmol),4, 4*-i:;'tKndriXlf:73i:=^/V0. 6 
7g(3. 6mmol)^, 2, 7-i;^i5^y:yi;^/V:^^:y-l, 3, 4, 5, 6, 8^^i^7«^/^-9- 
y:c^/]^^'V-:^Tl^l. 944g(^0;^-f^dr^b'^X||(tt)^tMrEXA7335j, 4. Om 

moi) , t";^:7aiy— /VAO. 82ig(3. 6mmoi) tc^x./cj^^fi. -a-^^ils^HfrU 
^^-if>?>:73iy— /VA#fi'a^Mi^_h^>!K=3rv^#J!loiDi*f*2. 69g. iDi^}*97%-efe 

[0120] (^^^!)6) 

{aiJ^(cl2gitKndrv^^^^i-§t'>';:7a:y— /VAMJ^)|;^3i;^=3rv';|^^^ 47g^. ^ 
^feF!|5-e#^>tl./c#Jl^^c:2mtK^dr^>^^;^'f-§dri^>'^>--t■'>?>^aly— /^^ 
-^M^if^:i^^=3rS/«J!g3. 84gaiiJ^tKi:i=3rv^*10mmol)t^'ft;tfci^>^i^(*. ^j^fe^ij 
4t\^mKl.X. m^^^^i^mm(4)%:mCo 1|X*{*3. 44g. It5l*f*64%-efeofc 

o 

#^tbfc^tt^#=¥^>TO(4)(Z)lH-NMR(300MHz)a«J^I^;^J:«9. tKri^iX 
S60p-^/^3^>-;^/^7}^^/^S-^(D^'lli^{ilOO%-e$)«9 . T^i^fi 3-i^nn-2- (p-h 
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[0121] i-^mmT) 

4, 4'-v'^'y->v^/V:^dr->tf:7ai^/V0. 238g(0. 8mmol)^, 

— /^v?i/yiXv^/V3i— 7"7V0. 173g(0. Smmol) tC^x.fcJ^^fi. -a-^^lia^^ff b 

[0122] (^^^!J8) 

^^ll7-e#^>tl./c#Jl^^cl2gitK^drv^^^^i-§d{^i^>'^^-t■':7rn:::^l/ 

^f*. ^^m^iwiatcb-c. mn^^-^^ymm(5)^mco iDi*{*2. 87g. iui*}* 

59%n:?feofCo 

#^tbfc^tt^#=¥iy«Jli(5)C01H-NMR(300MHz)aiJ^^^;^J;«9. tKi=i=¥iX 

[0123] i^mm9) 

4, 4'-i:^^])iyi:^/U:;^^iyify^:=^/V0. 238g(0. 8mmol)^, T^^'l^M^^^y 
—7VArJ^^yy-j7V:x.—^;VQ. 282g(0. 8mmol) {e:^x.fcj^^{* . -^^^[iS^Uff 

:3i#=3riXtfJ!i(Dl|X»{*2. 42g, l|X^(*96%-efcofCo 
[0124] (-a^^^fllO) 

>l|lJI^{C12^tKci^i/^^^i-§lf>^7m/— /VAMi^5|^^:!K=3ri/TO3. 47g^. ^ 
^f[l9-e#^>ttfdIlJ^t^2mtiKndri/S^Wi-:5dri^>'^^-tf:7ai^W^-^^^ 
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2g, lt5l^{*60%-efeofc:o 

nhntcm'l^^yi^^^^mm (6) (Z^IH-NMROOOMHz) i|iJ^MmJ;«9. tKn^r^^ 

[0125] (-^^^Jll) 

#J^iC2MtKn=3r^>*^^i-Str;^:7^y-/VASa^^:^*°^^>#|gO. 347g 
0 ;z^>'de^b#X|| iW) ^±M rAM-040-Pj . -fliJ^tKndfV^immol) ^^t^^n 
ti^:i-/^J^m^O. 5ml^^^#fflMTx i^^t?7fC-e7fC?^it#b. t:''!Jv?>'0. 096 
ml(l. 2niTnoHm^^^^^^mB^<Dmm^}^^^^^^(^l. 2^*), O. 095g)^ 
MK.fCo M;:77V^ci^^^;^/^7j^^^te7j<i^O. 197ml(l. 2mmol (tf|fE:i^^^-># 

^^mm^m\mM. w.)±mm\^. ^tt^^=ar^>«j!i(7)^#fco ^Wito, 344g. 

#btL/c^tt:^:!K=3r^>«JJg(7)(5DlH-NMR(300MHz)S!j^*§;^J;«9. tK^drv^ 

*f*60%-efcofco 
[0126] (^^^!J12) 

'fiy^(^2g^tKn=arv'«^#-r§«:7a.y-/VAMi^4fe3^:iK=3rv^#Ji|3. 47g^. ^ 

mm=^-^^^ymm3. 42g(ffllKtKndrv'^10mmol)(c:'R:x./cJ^^f*. ^mmut 
mm\^\^X^ «3^*°^v'TO(8)^#fCo J|3l»{*3. 02g. l|3l^{*60%-eS>ofCo 

#^tbfc^tt^^=3ri^i|tll (8) CO IH-NMR (300MHz) . t:Kn=¥i^ 

^(D^IJ:77^:^tlp«^>'>^i/V7}^^7V^^(D^'l4*«92%-efe^9. 5fe«f*2, 3-i:;'(hy:7 

[0127] (-a'^0-yi3) 
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2, 7-i^^])-yi^/^^:t^i^-l, 3, 4, 5, 6, 8-^^i^p<^7V-9-y'Jl^/V^i^>'^>' 
O. 972g(:fc:0;2M'>'=¥^b#X||(t*)^±^rEXA7335j, 2mmol),4, 4'-i^tKi3 

dr->tf:7ai^/V0. 372g(2mmol), hy^ai^/V:7;^;^:7^^2. 62mg(0. Olmmol) 

Atj^^N, N-v?^^/^T-fehT5:Ki. 34g^, ^^#H^T. i60T:-e4^r^Sj^;$-ii: 

^^^m.-^mmk=^^^^ymm(D^mi.i. 033g. ii5i*{*77%-efeo/co 

[0128] (^^^f|14) 

^mM^^^Tf-^^^mmO. 336g(ia!jl^tK>:i=3r^>Slmmol)AU?t°yv?^10ml^. ^ 
*#H^T7!fC?^^#b. p-h/V:3^>'^/V:7;^^/^i^ti^^K(l. 5mmol(ttflE:3i7K=3r 

/—/vmw^. 3o°C'e^^J^^;^b-r^'l4^4^°^v^TO(9)^#7^Co iR*{*o. 392g 

. lDl*(*80%-efcofCo 
#^>tb/c^i43^J^=¥v'i|tJig (9) <D IH-NMR (300MHz) ^lil^l^;^J:«9^ tKndrv- 

[0129] iMMmi) 

^^mixnhfvkM\^=^^^i^mm ( D O. 354g {x>-V;v=^>:^jv^=-n^iymo 
. 708nimol), 2-p<^/^:^d^i^yIJ^/l. 5ml(l. 51g, 17. 7mmol) ^T^N, N-i^p< 
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p-h/^=^l^:^/^^^^^iy^(Doi^L7i<.^ ( 8 7. 82ppm) t:^]) (N-T-fe^/V 

az-^Uly^^^-) (D:^^U>7K^ ( S 3. 47ppm) t<Dm^it^^hWc^^i^M-^M33(D 

[0130] mMm2) 

^mmi-Cmhtltcmi^^^^-^mm ( D O. 354g (p-h/]^:^>:^/^:^^V^>'mO 
. 708mmol)^. '^^^!j2-e#^tv/c^tt^^^>/m (2) 0. 147g (p-h/V^^/^ 
/^7J^-^^riXS0. 354mmol) Ki^KJt}^^^. mmmitmmi^l^X. ^M^B^ 
mi^l. 51g^#fCo m-^NFOlDl*}*92%f£ofCo ^ife^!ll^l^#Jc:LTlH-NMR 

[0131] (Ilife^!|3) 

'^^^Jl-e#^>tt/c^tt:r-:!K=¥i>^WB (1) 0. 354g (p-^/^^:/>!>/^;}^=a:3^iy» 
. 708mmol)^, -^^fmTltfetLfc^tt^^^v^TO (3) 0. 089g (p-h/V^^^ 
7V;!jNc:^tidr^>^0. 20mmol) 2-^^7^;^d^i^y'y^l. 50ml(l. 51g, 17. 7mm 
ol)^2-yi^/U:t^^y^Vl^0. 846ml(0. 850g, lOmmoD.N, N--J^^/VT±h 

T5Kimi?rN, N-v?^^/vT-febT5K3. 5mi{^. Rj^^mm^48mm^^hi34mr^ 

K'RK.fci^^i^. mmmitmmicL^x. ^^n^mi^o. 347g^#fco m-^m<D 

[0132] mMim) 

^^mixnhtlfc^i^^^^i^mm ( D O. 354g (p-h/^3^^;^/V*^n=3r ix^O 
/VTjNriti^^/^O. 354mmol) N, N-i;^^^/VT-fe:bT5:Klml^N, N-:^p<^/V 

T-fehT5:K3. 5mit^, Rmm^^48mm:^^hi44mrm^i^K.fz.^^i~i^ mmwnt 
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^i^mm^^mtu m^i^m^m32<D^]} (N-r-fe^/v^i^^w w^^-) ^wmt 
[0133] mmm5) 

^^miX*n^tlfc^i±::r.:^^iymm ( 1) 0. 354g (p-h/l-:^l^y^/l^:^:==-n^iymO 
. 708mmol)^. -^^^J8-C#^)^^fc^'l4^)!K=a^v'«J!g(5)0. 155g(p-h/V:^^;^ 
tidf-^>^0. 354mmol) IC^ N, N-v'^^/VTirhT^Klml^N, N-v'^^/V 
T-fehT^K3. 5mltC, MJ^^B#r^^48NFP^^^^144NFF^t3:'f-tx./cJ^^f^. HWdl^ 
l^^iclLT. l^^^^mi^O. 664g^#/Co m'^^COlDl*}*40%/co/Co IH-NM 

[0134] (HJfe^fie) 

'^^^Jl-e#^>tt/c^tt:r-:!K=¥i>^WB (1) 0. 354g (p-^/^^:/>!>/^;}^=a:3^iy» 
. 708mmol)^, -g^j^Kf^fJlO-e^^^tLfc^tt^^^^^TO (6) 0. 16g (p-h/V^^;^ 
7V;!jNc:^tidr^>^0. 354mmol) i^, N, N-v?^^7kTirhT5:Klml^N, N-v?p{5^/^ 

T-fehT5K3. smifii. R}tsmm^48mm^^hi44mmKiXK.tisx^i-i^ mmmit 

mm\^L-X^ ^^m^mi^O. 649g?r#fCo m'^^C)lDl^f*39%fcofCo IH-NM 

[0135] mmm?) 

^J^miX^^^^htlfcm^^^^^^^mm (do. 354g (p-h/V3z^;^/V^-adrv^^0 
^l^y^7V:^^n^iymO. 177mmol) N, N-i:;^7«^/VT-fehT5:Klml^N, ISf-iy" 
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[0136] mmms) 

^^wn-cnhthtim^^^^^^Wim (1) o. 354g ip-h/^^>^:^/\--^^vi^^^mo 

. 708mmol)^.^^^J12(8)-e#fetbfc^'l43i7K=3rv'W0. 378g(hV:7;\^ytvi?i 
^>';^/V/J>^tidrv'SO. 885mmol) N, N-v'^^/VT-fehT5:KlmltrN, N-v' 

mmitmmKL-x. &^m^mm. 56g^#fco S'^NF(^iiJi*f*83%/co:^co i 

[0137] (Ilii^!j9) 

^^^J 14Xnhtlfc^\^^^^i^mm 0)0. 1 Sg (p-h/V:3^>'>^/V^^ndf 
. 089mmol), 2-^^/^:^^i^yy^^l. 5ml (1. 51g, 17. 7mmol) :S.U?N, N— 

^/VTirhT5K5ml^, ^^#H^T. ioo°cx24mmmw\^tco nhntc^M^^ 

<Dlt5l*{i20%/co/Co lH-NMR^^j;;5^^lf>5^e>^ #btl.fc_h|EH#:«. =3^i^^y^^ 

[0138] (^ife^fjlO) 

^^^J lT'#^>tvfc^tt^jK=ari/^tJiB (1)0. 1 77g (p-Wl^=^l^^/l-^^vi^-ymO 
. 354mmol), 2-7«^/^;t■=3ri^yy^^O. 75ml (0. 752g, 8. 85mmol), 2-^^/V 
:t^-V-yy>'0. 89ml (0. 876g, 8. 85mmol)^tJ^^N, N-v^^^/VT-fehT5:K5ml 
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[0139] mMmii) 

^f3^m2'cnhnf^mi^^^^i^mm (2) 0. i47g (p-h/^ni^-jj^/v^N^^^ndriy^o 

. 354mmol), 2-^^/V::t^-^yVl^0. 75ml (0. 752g, 8. SSimnol) , ^T^N, N 
-v?p<^/VT-febT^K3. 5ml^. ^l^#ia^T. 100r-e36^ra«#bfc#. RSt^ 
mU&^QO°CKTIif. 2-^^/^:t^-^y^V:yO. 89ml(0. 876g, 8. 85mmol)^N 
, N-v?^^/VT-fehT5:Kl. 5mlt(Dm^m^. ^mw^mM.TxMx.fc^. #U?100 

x:x36mmmwu-co nhrifcM^<Di^m^mi^Wf^=^'^/^25mL^Mx.. 
Bfktim^i^fc^^. mm. mm^^/^m^. m)±^mi^x&^m^mm. 82g^# 

[0140] mMmi2) 

mmm2xmhfif-m^=^-^^iymmo. sg^. 5^^i^^^2. 32gcti. 90^-^8 

b-C. afe*&7feH#:0. 257g^#fCo lH-NMRtCj;§5>^lf;6^6>. #^>^^fc_hfB@#: 
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[0141] mmmi^) 

[0142] (Ilife^!|14) 

mj-zMi. u^^w^mm^. T-^vi^xmw\JtML. m^xwimm^x. 

[0143] (Ilifef?!jl5) 

llii^!jl2-e#^tl.fc#?l^^:e<=3rV#liO. Ig^-^tf^^l^Sml^. 
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^T-^h^^-^m^l^fcM. ffbVNT-feh>'500mlcfi, SU5^?a-e4^r^*#Lfc^. 1 

[0144] mMmi6) 

^}^M2'::nhnfc^¥i^^^^iymm (2) O. 354g (p-h/V3i^;^/V;}s^i:idrv/^0 
. 708mmol), 2-?i^/U:t^'^y]}>3. 0ml (3. 02g, 35. 4mmol) S.U^^N, N-v?^ 
^/VT-fehT5K20ml^. ^^#HMT^ 100r-e24NF^«#bfCo 2-p< 

S2000(D^hdr->^yrc^l/^^'IJr2— /V2. 78g(l. 42mmol) ^;K^;i7yr>i^ 0. 4 
9g(3. 54mmol)^;!jPx.fc^. 100°C. 48NFr^Ki^^$-frfCo SJ^^^. ^^;^y!>i^^ 

[0145] 'H-NMRX-<^h/Vf^J;«9#t°— ^CO!lSM^ffV\ ^^i^(D«3t^^^^Lfc(l. 6 
ppm::x.^d5^v'0D^^/VS, 2. IppmrTiX/^^^l/W^^^CDTir^/^S, 3. 4ppm 
:Tiy/V:3i^l^W5>'OCH CH . 3. 6ppm:JKy^^l/:/i5^y=3— /K 7. 0—7. 7p 

2 2 

mmxhofco 

[0146] (^ife^[|17) 

ioomi^;7^>'^;^=t fiiSliiFdieo t^bT'^^Lfc3!KyN-Tv'/v:3i^i/>'^5::/- 

5NUClyi^m^4. 57g(HCl:22. 8mmol)^MK.. -^i^^T^iy^^^—y^AtlX 

o 

[0147] ?^^mSJ^^^?S^Tirh:/100gctii^»#b/^;5S^>;!jPx.fCo ^Cfc^fc^^^oigb. 
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[0148] lH-NMR^^i^h/Vf^J;f9^t°— ^(Z)!)§M^^TV\ 2. IppmCOTir^/VSSjfetZ) 
[0149] 

llM^d2■T?#^>^^fcW^:^4^=¥v^«Jig3mg(^lie^loml^;!J^x.. MW^-eiB#r^^ 

[0150] (^£:ffl^[|2) 

ll»[|l2l:1#^>tvfc#?f^^^dr^>'#J|g3mgt^M7KlOml^;*JPx.. ®^^-ei0#P^ 

o 

[0151] ^mm<Dmm^^^i^mmi^. ^^^Kmy^i±^^<D^mtm7^^^^<Dmm 

. :^i^mi^^. •^/;0^^>5i^ni/>^^-/v-e(D#|5gSfll3t^^-r§#y-9'-^^#:^ 

^fj:t'<Dwmmfmm^mu mmm. ^m^,. h-^-. m^. -o^. mm. 
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[1] TIB^(l) 

— [— O— X~0— CH2CHCH2— O— X^O— CH2CHCH2-^-j^ (1 ) 

Y Y 



1 2 

[2] ttiSE^(l) ^(DX RXIX TIE^(2) 

1 2 
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(3) 



16 12 

5 6 3 4 

o) 

Xf*. TtB^(4) 



R7)P7 



R8)Pe 




(4) 



(^(4) R . R p . p tt^^a^iL-CO— 4(DSm^^i-o ) 

7 8 7 8 

Xfi. TtE^(5) 
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(R9)P9 (Rlo)PtO 



(5) 



(^(5) Bf*-C(CH ) -CH(CH -CH -C(CH ) (CH CH - 

3 2 3 2 3 2 3 

C(CH ) (C H )-^fcU-SO -^mV. R ^ R i^?^^^l^&i^fM^^vi^>m^^m 

3 6 5 2 9 10 

9 10 

2 

-(5)Xf*. TfE^(6) 

Mb6] 

(Rll)Pll (Rl2)Pl2 



(6) 



(^(6) Dfi-C(CH ) -CH(CH -CH -C(CH ) (CH CH 

3 2 3 2 3 2 3 

/cf*-C(CH ) (C H )^^L. R . R p . p {*#^^3ibT0 

3 6 5 11 12 11 12 

TfB^(7) 

Mb?] 

CHg-C-CHj— (7) 

CH3 
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TIB^(8) 



-{-CH2-CHj-0-}-CH,-CH2 (8) 



(^(8) tfi, ciito-ioo(Dmm^mir, ) 

CH, CH, 

, T , I ' 

f-CHg-CH— 0-);-CH^CH (9) 



(^(9) tfi. sm-ioo<Dmm^mir, ) 

Wbio] 

-(-y-CHi-CHrjj^ (10) 

c=o 



(^(10) ^.JJ^. T^mm^. ^m#Cl-18(DT/Vdr/V'S, X{*;^*^6-36(DTy 
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